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Abstract 
The purpose of this paper is to develop a competency-assisted modeling framework for collaborative 
network universities (CNUs). This paper uses a literature review approach to propose a competency-
assisted modeling framework for CNUs. The proposed modeling framework has been developed based on 
the literature review and evaluated against exist competency models. Assisted collaborative promotion 
framework in higher education has been proposed to avoid some of the common pitfall that collaborators 
may face when establishing universities consortiums. This framework is presented to show the proposed 
collaboration model through a three-variable perspective of view dimension, competency characteristics 
and modeling intents. Finally, this paper indicates that application of a comprehensive framework among 
Collaborative Network Universities with collective competencies will create room for exploitation of a 
wider market opportunity for developing countries while enhancing international student recruitment 
prospect. By combining exist models, this research provides researchers and decision makers with 
detailed tools for developing a competency-assisted modeling framework. The paper is explorative in 
nature therefore empirical data from similar and other research settings should be gathered to reinforce 
the validity of the findings. It further provides knowledge and insights on which kinds of competency 
modeling may be developed. The main implication is that a generic framework still is needed for 
university competency modeling.  
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1. Introduction 
 The world of higher education is changing and therefore the world in which higher education plays a 
significant role is also changing. As the demand for higher education is amplifying, the international 
dimension of higher education is also becoming increasingly crucial. Thus, the rapid growth in demand 
for higher education has instigated the increase from 29 million in 1970 to over 150 million in 2007, with 
a particularly rapid growth in developing countries (Altbach, 2010).  
 As the success of higher education institutes in the West has prompted, developing and transitional 
economies initiated a run after a slice of global education cake. Therefore, number of universities around 
the world begun to offer courses in English. For example, China, which is the world’s largest supplier of 
international students, also has a 7% market share of incoming students and 34 institutions that deliver 
programs in English (Lasanowski 2009). However, internationalization of an institution is not only 
offering courses in English, but it also means having: “a series of international activities such as academic 
mobility for students and teachers, international linkages, partnerships and projects; and new international 
academic programs and research initiatives,” (Knight 2004). 
 Collaboration among the universities in developed countries has been one framework for attracting 
international students. For instance, Study in Sweden (www.studyinsweden.se) is an organization that 
recruits students to all Swedish universities. This framework may have owed its origins, and success to a 
system in which universities were mostly funded by the government, and, therefore did not feel the need 
to compete. However, these days proactive student recruitment is becoming more essential for all 
universities regardless of which country they are located in. This might imply the return of more orthodox 
competitive practices, or instead a re-examination of how the practice of collaboration can be refined to 
ensure wider benefit to all partners.   
 Existing literature have focused less on the competency aspect of collaboration, emphasizing inter-
academia relationship for research and facilities sharing. The studies of collaboration has been from the 
traditional standpoint of consulting, participation and retraining and extended to university collaboration 
with industries and other organizations, mostly for research. This paper builds on these while extending 
collaboration among institutions for attaining marketing goals without elimination the importance of 
external competencies. 
 “A modeling framework can be seen as an envelope that includes a number of models, collections of 
templates, procedures and methods, rules, and even tools” (Camarmha-Matos & Afsarmanesh 2006). 
Competency-based modeling framework is an important basis towards the development of competency-
based frameworks. Competency modeling framework intends to help model developers to identify what 
kinds of competency frameworks have to be created for successful decision making (Rosemann & van der 
Aalsta, 2007). In this paper we have endeavored to harness the advantages of a number of the previous 
frameworks, to propose a competency-assisted collaborative promotion modeling frameworks in higher 
education, and to avoid some of the common pitfall that collaborators may face when establishing 
consortiums. 
2. Collaborative Networked Universities 
 Participation in a collaborative network has the potential of bringing benefits to the involved entities 
such as: “survivability” in a context of market turbulence, acquisition of a larger dimension, access to 
new/wider markets and new knowledge, sharing of risks and resources and joining of complementary 
skills and capacities and better achieving common goals by excelling individual capabilities (Camarinha-
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Matos & Afsarmanesh, 2008). A common educational collaborative partnership is ongoing involvement 
between universities and business/industry, unions, governments and community organizations. 
Educational collaborative partnerships were established by mutual agreement between two or more 
parties to work together on projects and activities that will enhance the quality of education for students 
while improving skills critical to success in the workplace.  This collaboration can include sharing 
resources, activities and competencies in different fields to gain profit.  
 The universities seek collaboration as a mean to update strategic resources.  Further, they are to 
acquire them on the market (or in order to words buy them), (or) develop them or find alternative for 
these resources within their own universities (Raco, 1999).There are many attractive and compelling 
essential sub functions for collaborative networked universities that have to be clearly defined at different 
levels of abstractions for instance the minimal level of compatibility which implies a social, and cultural 
fit between universities. These issues include student and staff mobility, governmental restrictions, 
program funding diversity in university structure, and quality assurance.  (Beerkens, 2008). 
 The collaborative networked universities can be conducted wisely through the concept and application 
of collaborative networked organizations. Collaborative networked university is a temporary and/or long 
time alliance of universities that come together to share skills or core competencies and resources as well 
as students, professors and research projects  in order to improve productibility (e.g. education quality), 
and whose cooperation is supported by computer networks. Collaborative networked universities can 
bring several benefits, but their implementation has several requirements such as: organizational models, 
governance principles and policies, models, infrastructures and support tools. An appraisal of basic 
features of the collaborating network, such as goals and capabilities will help eliminate common tasks, 
enhance efficiency by harnessing unit strength while maximizing the beneficial position of the 
stakeholders. More so, a good understanding of this will address friction resolution and dissipate anxiety 
from among universities in the collaborative network.  
3. Competency 
 Competence is a term which is widely used, but which has come to mean different things to different 
people. The term competence is generally accepted, however, to encompass knowledge, skills, attitudes 
and behaviors that are related to a superior job performance (Boyatzis 1982).  Competency can be defined 
as a set of information and knowledge that is embodied by all available resources, and corresponding 
activities that can be performed by those resources, as well as the knowledge about how these resources 
and activities can be effectively, efficiently and economically used as depicted in Figure 1. For instance, 
in terms of student exchange programs within a university, resources of the competency model can be 
considered as the requirements for the competency.  It can also be the quota of the collaborative partner; 
activity as informing the students through seminars and presentations, collecting and processing 
applications and knowledge as being able to properly select, and locate the students to the collaborative 
partner universities. 
 There are three groups of competencies in an organization; firstly, manpower competences which are  
reflecting organizational capabilities based on individuals; secondly, enterprise competences reflecting 
resources and capabilities of the whole work system to achieve and maintain a competitive advantage, 
and  thirdly, collaboration-oriented competences reflecting projects’ and teams’ joint capabilities to act 
flexibly according to the context’s requirements (Kokko,  2007). 
4. Modeling perspectives 
 When attempting to establish a modeling framework, it is fundamental to consider the potential inputs 
and partial contributions from previous related works in order to catch system requirements (Noran 2003). 
For the purpose of modeling all features of the CNUs components, at the highest level of abstraction; 
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three perspectives are identified and defined: view dimension, competency characteristics and modeling
intent.
Figure 1: Enterprise’s competency model
Figure 2: Collaborative networked universities modeling perspectives
As shown in the study of (Patel, Pettitt & Wilson 2002), flexibility of a framework to embrace inter-
variable relationship and factors that drive units (in this context, institutions) to work together 
successfully arises from first acknowledging components as individuals with a unifying characteristic. 
These components are influenced by factors such as technology, interactions and environment, hence the
need to first appraise them as individual units then jointly within the collaborative network.  This thus
forms a baseline for the approach of this study to the modeling perspective as shown in Figure 2.
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4.1. View dimension 
 The view dimension perspective captures the CNUs requirements and the diversity during their entire 
life cycle will be represented by the vertical axis, labeled as “view dimension”. The first defined 
perspective addresses the different requirements of CNUs. Importance, variance and change phases/cycles 
are salient issues put into consideration towards constituting our collaborative framework as observed 
from the study of (Patel et al., 2002). Accordingly, CNUs modeling prerequisite include variety of 
requirements and these requirements can be categorized into three different groups; university-centric 
requirements for each of the entities involved in the network, like organization models, network-centric 
requirements such as network models and governing principles for the network.  
 
4.2. Competency characteristics 
 The second defined perspective for CNUs focuses on capturing the CNUs competency characteristics.  
This is represented by the horizontal axis, labelled as “competency characteristics”. This perspective 
further includes three subspaces that comprehensively cover the competency characteristics of the 
network. The manpower competencies of the network (labelled as “human competencies”); the network 
involved competencies (from each of the universities) characteristics (labelled as “sharing competencies”) 
as well as collaboration-oriented competencies (labelled” as collective competencies”) addressed the logic 
behind the framework of CNUs. 
 Within an enterprise, there exists three groups of competency; namely, individual competency (is a set 
of competencies that prepare from the individuals), enterprise competency (is a set of competencies that 
prepare from facilities and enterprise knowledge) and collaboration-oriented competency (is) - the ability 
of cooperation and collaborations to work together towards a common goal) (Hachman 1990). The 
individual competencies and enterprise competencies in addition to collaboration-oriented competencies, 
for each of universities evolved in the network, were referred to as organizational competencies; (see 
Figure 3 from down to top). Furthermore, a sub set of the organizational competencies, which an entity 
decides to share within the network is entitled as sharing competencies.  
 Collective competencies in collaborative networked universities can be categorized in two types. The 
first type is the collaboration-oriented competencies of every participant, which are competencies that a 
participant must have in order to be able to enter and be a part of the network (e.g. internal computer 
supported network for each university).  The second types of collective competencies exist in the network 
itself and are the essential basics of establishing the network (e.g. having the same language and rules of 
the network). If exchange program is considered as an example, once again, relatively universities 
mutually require the existence of the student exchange program in order to collaborate, as universities 
cooperation agreements may only be limited with academic research and conferences.   
 
4.3. Modeling intents 
 The third defined perspective is related to the different intents for the modeling of CNUs features, is 
represented by the diagonal axis, and labeled as “modeling intents”. This perspective addresses the three 
possible modeling stages for CNUs elements; from the organizational level, to the infrastructure level 
(e.g. using a specific modeling approach or theory), and finally to the content level.  
 
 Following the research practices in modeling, the three layers below are considered as follows: 
 
x Organizational level:  includes the most general concepts and related relationships, common to all 
CNUs at the highest level independently of the application domain e.g. network configuration. 
x Infrastructure level: an intermediate level that includes more detailed models focused on different 
classes of CNUs e.g. student evaluation mechanism.  
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x Content level: that represents models of concrete CNUs e.g. content model for boosting 
international student recruitments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Competency characteristics in CNUs 
 
5. Proposed Generic Collaborative Network Universities Reference Framework  
 The generic modeling framework has been proposed in order to assist the universities that are seeking 
for constructing collaboration with other universities. For the sake of consistency, the researchers have 
named the suggested modeling framework, as the Generic Collaborative Network Universities Reference 
Framework (GCNURF). The purpose of this framework is to serve as a guide, which CNUs could create 
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models from different points of view such as collective competencies model for boosting international
student recruitment.
Figure 4 shows the comprehensive developed framework for the reference modeling of CNUs which
can capture all of its complexity through the definition of all specific elements needed related to cross
section of its three perspectives. In this matrix, for the three subspaces of the human competencies,
sharing competencies, and collective competencies within the CNUs competency characterization
perspective, their respective dimensions are depicted as different columns. Similarly, for the CNUs view
dimensions perspective, each view is depicted as one row. The Model Intent perspective constitutes the
third axis of the matrix, with its three respective elements organizational level, infrastructure level and
content level.
Each cell in the GCNURF reference table therefore, represents the intersection of particular points of 
view with one group of competencies, and for one specific model intent. What will be recorded in each
cell determines the “subjects” (kinds of element) that need to be addressed and modeled in relation to
these three axes. Without the proper perspectives representing each cell, the information recorded in each
cell cannot be properly interpreted. In other words, if any of the three perspectives were to be eliminated,
the description of CNUs would lack the aspects that make up the GCNURF.
This work showcases how collaboration occurs have empirically explored the user actions and
evaluating the impact of the collective process. With this foundation, perceptible improvement can be
incorporated during user activity while giving room for modifications to the behavioral patterns of the
collaborative system; this will enhance its application for other purposes while creating interest for 
unrelated people outside the collaborative network.
Figure 4: Generic Collaborative Network Universities Reference frameworks (GCNURF)
6. Conclusion 
Design of a comprehensive competency-assisted modeling framework for CNUs is a first step in the
development of a model for boosting international students’ recruitment in higher education. This paper 
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offers a contribution to this purpose, by introducing a multi-perspective modeling framework for CNUs. 
The necessity of each of the three perspectives, i.e. the view dimensions, the competency characteristics, 
and the modeling intents are addressed. The framework will make collaborative network management 
more flexible, simpler and understandable for integration into any institution or system as may be 
required. This proposed framework further show cases the inherent benefits of the virtual collaboration 
cloud such as cost reduction, effective communication, program diversity, and student mobility.  
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